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4 N
Dynamic backtracking

* expl
— explanation for eliminating the value v, for variable x
— set of previously assigned variables that imply that x
cannot take the value v,

— analogous to a combination of mbl;, and conf-set;
generalized to non-binary constraints

— can be set by forward or backward checking
e assigned
— sequence of assigned variables
e unassigned
— set of unassigned variables
N ° Y
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4 N
Dynamic backtrack: |abel

function dbt-label(i)
update-explanations(i)
If CD, #{} then
Select somev, € CD, andset x = v,
push(i, assigned) and unassigned = unassigned\ {1}
return (NextVar(), true)
else
return (i, false)
end dbt-label
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4 N
Updating e iminating explanations

procedur e update-explanations(i)
for eachv, € CD; do
for each completed constraint C that refersto x, do
If Cisnot satisfied then

exply, = vars(C) \ { x;}

CD, = CD; \ { v}
break inner loop
endif

end update-explanations
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Nayak CS 329A, Handout #6




-
Dynamic backtracking: unlabel

function dbt-unlabel(i)
expl = U, expl;,
if expl = {} then return (O, false)
Let | € expl bethelast element pushed onto assigned and
let vy be currently assigned to x

for each | assigned after j and each valuev,,e D, do
if ] € expl,, then

eXpllm: {}
CD, = CD,u{v.}
endif

assigned = assigned \ {j} and unassigned = unassigned U {j}
exply, = expl \ {]}

return (NextVar(), true)

Kend dbt-unlabel
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4 N
Termination of dynamic backtracking

o Setting expl;, ={vy,,..., Y} I1Sequivalent to asserting the nogood
V,=dy,...,y,=d = X #V,
 Let{s,,... S, bethevariablesthat precede x; when expl., Is set
= the following modified nogood is entailed
S = €,..45,= €, = X #V,
« Lemma: Aslong asthe modified nogood is entailed by some
nogood, the algorithm will not visit the node

S| = €y ST G X = W
o Coroallary: Whenever anogood is asserted, a previously
unentailed modified nogood is entailed
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Termination (contd.)

 Lemma: When the algorithm deletes a nogood, the
corresponding modified hogood continues to be entailed

e Corallary: The set of entailed modified nogoods grows

monotonically

* Theorem: Dynamic backtracking terminates
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